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IS 2 l t> HuiEifiSc^?*- V3 OfDMlllT'^SKSr 
&LooEII]£tfSC£fCcfc!)f§M*77--i'Sf*3 2&-T 
rfA>'-h3 1 ±tc^f?>*-AX7 p 
7-ff£M§2 2£, BMlE*-*xrj-F 1 0i:a^5 
t£- Kn- K 1 4 £77-rg<*3 2 OffifflflSfttcKftS 

fc^7-TS(*3 2fct'-Fx-^>y^7 > riA8£^ty£ 
IS 2 5fc£#ty 0 




1 

RlfPKfcfc-rfcfcfcfcFn^ KttfcR«Rreift±jSJB7 

* -vcnaiti' v 7 - v -r - 3* a >- f 

MfBA-AXn- Ffcil&S tf- Fa- Ffc^-riM* 
©PiflJ»#fc 1 W±©8«T?'hrlHC« KgrTSC fcfc 
<fc t> F3 7«£T § e- FlSJBXS, 
ffiSBtf- FaTfcRttfcy^-fSttfctr- 

ft*3 *»3fiIS«Kyc fc£1t&fcf S£MA9 
^©Sjg£?£o 20 

v®PilflK:Stt6ftfc-«M F7*- volute J: DIM 

# fiMUJOXtf- F a 7SPfc nm<DT e- F a 7g|$fc * 

* X a - F Bfc 0 XttlBfiftO K 3- H* 1 ULh 
©8»-T?/hrtifc«K#*-r*<: fcfc* OiwIBTe- F3 
795;&«iS'rSTe-K37aPfiJaBie*#€yci:%1$ 30 

[fisR«4] jfflffitr-Kric#X8fc*5^T\ mmfy-f 

fcU©tt«fre>fl7j{Cj$*T, Xtt£-F37©*l'+ 
$lWfi^fre>ft75tcti#tfJ£tfTt£- K37*»#r 

sc fc*ft«fc -rawest i iBS©^At) *-r-v©g 

[ISjR«5] BufB*-#x7^$mx*Iti, Mietr- 
F37BS*0tf ST^iaSfcfc^T, F 

ttzmim i aasos&iAo ^-vosaji^fc 

[fgfi©fimi&[i] 

[0 00 1] 

ffi 46 § fc fc fc fc gfifb&iijft \sO%>&%\*)Z<< J ?<om 
[0 0 0 2] 
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[0 0 0 3] LfrUft#6, &fS.K*)*'(-*&imt& 

- vm>&% a ^^-r^tt^ipj^tcffiinctyj: 5 teg 

b 1 *Wcj|t4J-f£ 0 £fc#±tfg|$b HWett, A— 
*xn- FffWWSPfc LT&WiSfciWSIHIOrrAfco 
»4Mtt*»), fcT, fiBBEtfjJM'fcffiSoT, #± 
lf»b 1 F/3*AIB©;l/-x*^JWk:±i;, 
$ fc cn fc * o T A X cd -tr ^ u 3 > ^ fc 

mfitz&z. e- FgG««*s8££-e j $>-r<^^9F.a 

[0 0 0 4] 8S?T, tt*C©J:5a*«fcttLTtt, 

xtr-F37c«ii»3&a ; #±tfgi5b loan. ^iJ^ 

(cn- Fffi3iiH^Rlt S C fc «t o T e- Kffi a ©Wtt 
[0 0 0 5] 

THi, «fK, ft^MM^^^MMMffl^^-Vtcts^ra 

[0006] £<D&?%;wisiic&frw?izmntercffi 
i\ L^tcoa-axn-Kfc^gwtcji^-rse- 

F3- K^A-AX77Y±«Sf LTlf- F37 
%«l«-rSC fctc^oT If- FW^14£*rtitC[£j±-et 

[0007] k t-*^© a ^ «3ja« i mmnwft 

T'SStcSf Ji Looiflli^-ta:?, c fc (cfc 0 t§jfc©77i' 

- FfCJl^S f- F3- F*7 , 7^S(*:Oprffll»»-e« 

tT- F«»XSfc*«ASC fc*S*fc L 

fcfcfcMIfi{fc*iilSL9S$SiA9*^+08ffi£i£ 



3 

[0008] m^m2$m<mmit. f^*— ;v=r 

<vmm&om&* mtLtz$><Dxm*t 0 
[0009] »jm 3 a,VL<mmt. tr- f a 7&jg£ 

£MA 0 * -Y ir©S!jg£ffi©il{8% 1 fit Ltc t, <OT-fe 

Otto 

[0 0 10] !S*^4tB«©f§Wi, a-axTv^Pi 
«*a4ft#±tf«mM$*L3*21l^»)*-f+0a! 10 
1 W L fc fe D 3: 

[0 0 1 1 ] 

3B«©5IWli» F U-v Ftffr6*^iriilll©1M F9* 
-/l>a%^Te-Fa7£WtSe--F»fc3!S*-l'-V 

ffeot, RWtt*ft1-fcfcfefcFn^Ftt£»®i^l 

J*«7*-v©pSffl^£5fc:ffiiIUooS@£it:3ci: 

- Fa- F£75^Stt©M®Jgl$^c l IsUioaa-p/Jx 
rHtc«M6##-r5C i:K * D F3 7»ftSfse- 
FlJBRrS, MIBtT- F37*Rttfc7 , 5-rS(tt«:if- 

Fx-^y*x:JA*#tf*^*JBj£&tt*Si,>fi:Ste 
RtfiltfB3«7*- v*»3BS-a-T 
iwfB^-f SWRlBfcSOC t*$mt LX 

^tto 30 

[0 0 l 2] X. M3RE2Ett0fSWH:» HulBH?ilS 
t*3V>T, tf-i' F 7 * ck *) F <7 
a*A£*-r+±aK:a!i*-rs c tZ&mt LTV^tc 

[0 0 l 3] X, M#«3ie«©f2Ui«\ HufB*-*X 
75^*»lSfcJfc4'5, e-Fa-F©««EfM?fcJ: 
oT*-*X77^(7)^73|pJF*3ffliJ^Ttr- Fa 7** 
ffM-TSTe- Fa7«BSriSBX8%$tyc tZ&mt L 

[0 0 l 4] X, j»*«4gS«©56Wtt, HulBtT-F^c 

jgxgtfc-^T, f^^mw^mmm^, e-F*a7© 40 

X«^«g^P>^tct±*im$-a:re-Fa7«:^-r3 
[0 0 l 5] 

S^MAD*^-*'*:^^ BiBtStJtWWrS. 0 
1 Kfc^T^mAD *-f + 1 lis *aWOH51*ffi»c«fc 

ot, hU-yF»2fc, C<DFU-y F»2©ffii8fr&* 50 
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'M?^#firt#fc©tf*-*f©1M F**- ;bg|53 
fc, *^F»>*-;l/»3<0rt^i«CffiKU^o«I«© 
tT-K37 5k:J:t)«l5S*nse-F»4i:*Wr*h 
n^Ftt©*-Mr»* 6 *fclf-F«4, 4 

nstfctt, K#-#X6©¥g£fa^{lJfroFU<y 
F»2rt*fctt, &®&^;l/F«9tfIB£ft3 0 
[0016] buIB^;1/ F® 9 «, '>£ < i: t> l ft©^/l/ 
F 7v-l\ *0ijT'«u a-AXfflfr 6 F W FB2 S m 
^oTJitcEJtlS^K »2» if 3. Sg4©-OI/F 
7^9 A~9D©4&fr6&t>, (H*tfS8lO'<n/h 
7^9 A W\ ^;l/Fa-F%*^?fciC{c*tLT6 
0-7 Oje®fi©ftJST«?iJ-r^i:i:fetc, »2, 9 
3, 3?4©^;1/F77-1'9 B~9 10-2 5jggjg 
©ftfiT?^I/Fa-F%E5»JUT^*o fcfc8S2, ^3 

©■^;i/F77-r9 b, 9 cmT^vjftitcfdttrsa 

-K(Dli^[ai«SL, CftfcfcoTfcSh^Xfllii 
FS152£ffl3§rf5o 

[0 0 17] WIB^l/Fa-FtLTfi, P^tfxf— 

#^F3-K«7^^T*18»rSttTj£Wi5 

;U F7^-T 9 C fcttBrfraoSS 2 ©^;l/ F 7^-T 9 B «fc 

4fe«/hr1i4:ft5»4©^;l/h^-i'9Dtt, rtfll©^ 
;l/F77-C9 A~9C, Rt?*-*X7%«H-rS7U 
-£<kLTktSS£-f£ 0 Sfc^FH9©MMiA- 

[0 0 18] S/tf9E*-*X7tt, #-#X3-Fl 
0*^-r^*iiCfc^LT7 5~9 0jg©£ifiTWr 
S 1 ttCUu *09T*fcJu lfe©*-AX77-f 1 lfrib 
ft5IB^-l'^*^6^jioTtr-FaT5, 5F^tc 
KSFP-rF«©±«5l lAfc, BUlBe-F'375©^ 
S73|pll*3®T*fe5JSS^jioTe-Fa7 5c0|Hl0T% 

tf»i i Bi:^R^.§ 0 ftfe«ji2#±*f 35 1 iBtt, e 

-Fa7 5*^^S*^»k:^oT5t«ttJi:©tfS 
yBLta, e-F/SffiT'fe5lf-F^-X4 so^-r 

■v*KiRiii-«BjSi*iis*-r'V«»iRio«-p*»), afflu 

[0 0 19] CCX'tl-ilX-fy^ 1 ltt, ^©±gBl 
1 At#±tfgPl 1 Bfc*JgBBL/TH4K^ , rj:5t, 
*-AX7°7^ 1 1 ©-^OftMiiE 1 T'^[Sj{C#F^ 



(4) 

5 

Kj-ejfe^nfflOSfiBL/jSL i (1=1.. n) fc, «tfF©MB 
iSiE 2T*M£n{S©#riIU5R i (1=1.. n) fc**fU 
*-*X3-Kl05\ PfffQffigLjfr&Ri-U Li- 
1 , Ri, Li, R i+ 1 , L i+ 1 OJUff "PSSfC Lfrfe 

7^ti, 75^5 cm3!)<03-FfTi&#ttffl 8 
~4 0*/5 cmglfSot, Sft*-A73-Kl 
Ott, £t>±9$l 1 Attest » 

Cfc4<*«»KJFfflci»lJ-r*. * 10 

AJS**%4LT3- F«W*JS*f S„ 
[0 0 2 03 4fe^7-r^flBiE 1, E2*\ 03tC^ 
■f^tc, *-f-VIHII»»T**e-F»4XM:-9--rF 
**-}VB3, *0>JT*fie- F»4 T'#±tf 6tlTJtf» 
nSCfctioT, ttflBffigUAR I, L i tt*-f+pf 

[0021] iwa*-*x^5-r i m, i *w±, a 

MEH4tC«2*©3— F 1 OA, 1 0B%ffll/« 

^snrt^So c©^p» *-ax77-yi l^niJU 20 
Ei, e 2 fc 2 n fio^siR p *mjifaicm®m-e&w 

£©#-#*3-F 1 0 A(i, 20£>j£gfl 
P <Tfc KJfig L Jtfli t) 5SS tiSttfrBBW** L, $ fdtfi 
2F©*-*X3-F l OBti, Sy!S-^©*-*X3- 
F 1 0 AfcftUTJSJfrGlfc l/2t£v*\ tmi-D 
©jSgSRtfTStttfitfBfc-f 2 o<D£§ig P c*i:(c 
ffBgLfcliOiB-fo cnfcfcot&a-Axn-F l 0 
A, lOBtt, '>*< 1 1 Afc43^T¥fTEf>J 

30 

[00 2 2] 051:1^ 3*©*-*X3-K 1 0 A, 
10B, 1 0C%ffl^T*-*X/7^ 1 l^fig-TS 
W^tf^SnTfc'), COB*. &fl.fflJ»E K E2K3 
nffl©j£gjRP&EllU *X3-F 1 OA, 1 
0B, 1 0 C*3*3(OjSSJl6PCri:OSfjgL.KJ:oTtt 
ffE?iJ£#5i:i:&tc, £3-F©ffiff«\ 1/3 tfy 

CfUCfcoTS-^-^Xn-F 1 0 A, 10B, 10C 
©WE^Wf^o 

[0 0 2 3] SfcffiiB*-**:/?^ 1 1 &2ttJM±m 40 

0*, *^*jtC{C*fl,T3 5~6 0Jg£>, ffljtfcTfe 
±ft<903-Fftfi£Wl/r»r>gL£Li, RiP^T'tg^ 
E?J£-efcT<D;>J-AX7^ 1 1 LfcflWiU 2Jil 
fCfcl^-C, 3 5~6 0JgcD^±^'?cD3-KIIJeT?l^ 

mz&.nmnLT±<D*-*zzfy'( 1 1 u^^-r 

[0 0 2 4] miIBe-F37 5«, If- Ftf4 KfcttS 50 
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•h-tiT.-f'yj \ i±, ■r*tJ-5¥S*ifijn«j"e, ±tr 

— K3— F 1 4 ^r^lnlfc 1 UU:<D8a»-p«teSfr«-& 
Tft*mBJ'»^7'<yF^l'^ , 0±Vf-F37»5 
A*'>fc<fct>*jU WE±e-F3-Fl 414, MIS 
^3-/j7.3- F 1 0 i:«HS«K«r3)Ifit3- F 1 
5T?J&8L-CVS„ -r*b^tuIB04(c^-rcfc9{c, 4E 
tTEWOiittn- F 1 5*^OEJiJ»7ffiBJ 

mmzicmffimcffiyu 1 it±e- 

F37SP5 A££«t5„ 

[0025] cc-e, rmiwtjia-rsj ±e 

-F3-F 1 4 t*-*X3-K 1 0 ttf&Vm<D%^ 
1 FTJlSt-rs^ X«±tT- F3- F 1 4 t 

a-ax3-k i o fc©&«m»&8*, m&mcz-o 

T, ±e-Fn-Fl 4^*ffi#ttDjftifTtffiWn« 

vmwnrc^ M*-*xn-F i o*WE^j©3i 

©3-F4:rai:"t»©%fflv^Ci:^je>ST*fcS. 

T, ±e-F3-F 1 4 fc#-#X3-F 1 0£©tt 

[00 2 6] e- F37 5 «, SuIB±e- F 

37955 AO**^0^nT*5O, Ccr>e-F37 5 

xa±e-F37«B5 5 Att, *<omw&wti,x. mz 

lC7fi?M¥ttPiBtt<Df&. 0 7 (A) ~ (F) 

[0 0 2 7] MIB»^3-F 1 5£LT, t^P>, U 
-Hy, ^'JxXvVk ti-ay, »«R*U75F, 

«3-F, Rtf X^-;mo£B3«8£3- F^fflT-^ 

cnKea-rs^, *&tiie-F^-x5s©«« 

*«i*J-rSfci6k:, 3-FOS«W5l!603Ptt*E% 1 5 
0 0kgf/io W±tT*Ci:*«»3EU>. *fe«!UW?l 

?iD#tt^E(i, j i s l i o i 7icffig.$nzmm 
3i«iatae*^»»ufc9iitt**3ft*"rs. 

[0 0 2 8] C©<i:9(e:, *^T-(i, A-AXn-Fl 
0*77'<^(IJ)1E 1, E2mmcU&ctiiMfrz®. 
ftti&mtLX^&tcib, ms (A) , (B) lC7jit£o 
fc, 3BWrtEI?h:J:0*-*X3-Fl 0Kf^ffl-r*5l 
SiDftTAtcttLTtJ, U^OrtiJcOJAG 1 ^E^-T 
SftnStfWtaL, e- FfflglC J: *)ttm?ZE.1fatl7 B 
tcWLTti, HtilBrtdJO^AG 1^5l?l?.^*^tn[L 
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&fc*-j&X3-F 1 Ofc±t£-F3-Fl 4fc*JI« 
StfSfcifc, 8»7JCS&9fro£7J**teJ:oT3iU8© 
»Br 1 4 * a - H flDW KW* 1 F» 4 6iH*S ft 

So 

[0 0 2 9] *©*6£, *-*X7 0«*fttt*|»jhL 
a*«6WK«±tfJH5H l^'JA77y^?HFJ:!) 
'NcWS?*, fcr-F»&tt©fi±fc*IH&e»tfc* 
»a-e#*. $fc#±lfESSH 1 *U A75yv^£H 
FiO^LWtfe, «e*©3-F«»IH©*ja*J* 
l»LS:^6^«BiE 1, E 2©3-F;l/-X*J»*WK 10 
TOJT't, Pttlce-FiB^ttO|Rl±fcffll{fct*a<a 

[0 0 3 0] ffifBtf- F37 4 tLTtt, HuiB±tf-F 
37BP5 Afcjta;tt\ 09 (A) IC^tJ:?!:*-*^ 

1 1 ©mfriRirtiij-c, rtr-F3-F 1 

>F2-l'7 B ©Te-F37S55 B%#»-r*Cfc*^ 
ClfttCcfcoTnT&Jt, 37Wtti&Ri6, VL£<D 

A, 5BB"P#±tf»l 1 B Sfc*, 20 

^©ifctffiW-KiBck&iOo BufBTtf — F3— F l 6 
ti, BufE)i^3- F 1 5 £>l£!2-t!-3 C ttfX*ZZt>\ 

nmmmfr- F-e^-r a c wa.tfre- 

fcttett, UMBftHP-Fl 5fc, mtf^ox # 
Uxxf;l/f, *3JW3l3g»)»tt$E*M 5 0 0 kg f /mm 

[003 1] fcfcfcT- F3 7 4 fcLTtt tuIBTti-F 
37W5Bfcf^*T, 09*tf^f-/l/3-K«O3-K 30 
4~6**¥frfc3lf?^T:fA*fflLfcffi#*#£S 
tefc^fr«>5T-7l£-F*l':/©37tt5 Cfcffll^S 

{*5Ctt, MfB±tT-F37g|55 AlciBfc*-*^^ 

-r i i t<owciwtLrt^\ 

[0 0 3 2] S/cmilB#±lfg|51 1 B £: LTf±, #0J© 
$0<, BUlB02&t>"09 (A) fc^t<fc5fC HuIB±e 
- F 3 7SP 5 A ©JSffiSril o T C ©± tf- F 3 7g|5 5 A 

2Ffl0ttfc#±W\ ZOMWBE K E2£, ±tf-F 40 
3 78B 5 A g L < « tT- Fx-^ >y t X 3" A 8 ©fl-ffiffi 
fc»fo-eTlHiBS-e5fl!L 09 (B) fcjjrf.fc?fc, # 

±if73i6i^ifi]?, -rat>-^±e-F37gi55A^e>^ 

£tc#±W\ if- Fx-^-y ^XrfA 8lf©rtfflliBfc» 

fc-eTHiflS C £ T?t 5 0 
[0 0 3 3] £fc#±tfgPl 1 B t LT{i<fe£, 09 
(C) fc^rf -t^C, e-F3 7 5©Sffi±T*^-r§ 

*\ HBfc-£SW-RiVrj:3f«:» C(Dft®ME 1 , E 

2 * F 3 7 5 ©(B» £ -Vfftftftfc ^li^Hl 50 
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[0 0 3 4] £fc#±tfaJl 1 B©£P>{Cffi©0>J£LT 
tt, e-F37 5^±e-F37g|55 Ai:, Tkt-F3 
7^55 BRtf/Xtt37f*5CfcK:«koT*|jSSftSi: 
#±tfg|5l 1 B©»iE K Cft£5A 
£ 5 BXtt5Cfc©fflW&e-F37 5rt-P»«rr 
So f¥LOi, 010 (A) {ciSti-ptc, ±t!-F3 

7»5A©jsiB±-e«4iB-rs#±tfa5i 1 b©^hme 

1 > E2£±tr-F37g&5 AtTtf-F37g|?5 Ai: 
©H, %L<lt?7W5Ct<D?3T°&fr&tS 0 x«, 0 
1 0 (B) fcw"TJ:5fc, ±e-F37gP5A^S7J 
lRJrt«j©T378P»5 A 1 fcM8©±37S5#5 A 2 i: 
fc#*JU ±t?-F37g|55 A©£jB*jIoT*>l'ir*fc 
*lRj^«fi:tt*tt-rt4*aL95l 7^@7J|d)^{C# 

±if, *©fl.«»E u e 2 37^5 a u 5 a 
2ra-ctt*&A/e»«s-eSo x«37S»5ai, 5 

A2©<3rn^-73*HufB37ft:5CT*^U C©n7 

(* 5 c tm<D37&ftt<DmT*&&&&x-mm-& 

[0 0 3 5] *fc#±tftf 1 1 B©£P>{Cffi©0>Ji:LT 

a, 01 1 (a) K^-r^^fc, ±tr— F37SP5 hfr 
e^-r+iiii^ctt*a"rtt*ffiLSPi 7*¥s*^ 

7Jt#±tt\ *©fl.|H»El, E2^, Hul3±tr-F3 
7S15 5 A t tT- FX— -s-y ^XdfA 8 fc©ffi|-ptt*iiA, 
•e»«S£-frS*\ SL<ti01 1 (B) ^-Tcfc^tC 
BUfB±e- F37355 A te- Fx-^-y i7X3fA 8 t 
©IHI*iID16ttTa-#X±8Bl lAtlf-Kx-^ 

^xja 8 fc©MT«#&^-e»iSs-eSo 

[0 0 3 6] **3BulB#±a*g|5 1 1 B©*!©*-??, n 
18EI, E2*«#iiA,-e«F«-rst©«, ^{IJ^E 
1 > E 2 T©3- K;l/-XRtf?)jfrffitt*»llK:R±-e 

[0 0 3 7]*£, ^©.fc^ttsaAO^-r^aji^ 
tt^ww-r*. ssixo^i''V©«ji^tttt, 0i2~ 

•Kie-r^- 5>r-f- 3\£^>-F3 i©^jaffiT-*- 

*X75^ 1 !Jgfi!cffl©iSj^©7°5-l'Sft3 2£»f 
5A-*X75-T^Xg2 2 i:, 

•auaa-Fi 5©*ig#ic.koT77-rs{*3 2©M 

«»»Ke-F 37 5, 5*Bm%>\Z-YfmiM2 
3t. 

•&§^I@2 4 i:, 

• huIB±^7*-v3 0%lg3i£-eT*iioBii©*-i'-\' 
*tt6?T9 5l^?SX@2 5i:?r^, *PT'ti§Ig2 
1-2 5^il©IllffT*?T*t>n5o 
[0 0 3 8] BuiB±$Jg7*- Y3 0(i, rtE3t*t<fc 



(6) 
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0 t h mtcmm s 7 5 * ros k ? a 
&mt&&'77#-*m*zv>( F7*-v3 7i!)mtc 

[0039] ftoT, Jyi—Ui-mWfxmz IX 

«, 012 (A) (C^rf <fc5fC> pj<ffl<7)2gg3 6A, 3 10 
6 kffllctS^TJ>i— 7-T^-rfAv'-h3 1ft, ± 
$Jg7*-V3 0<0^ffl±T-nfg[«{C#lHl-r5o 
[0 0 4 0] SfcA-*X7^-l'^Xg2 2T*f4, 0 

1 2 (A) RtfBIl 5»C^-r«td{C, *W^«, 2#<D 
Bfta-F 1 5 A, 15 Bft9J4rKfiif-rs-W©#lf 

3 9BftfflV\ dne>ftBUsB7^>> ? 3 6 J: 
OU^rlRinfflJO-^iBffiBY 1 fcflWffiM&HY 2 ^tDHB 

6a*3tRS*5o *fe*#e>3 9A, 3 9Btf&{£ 
BY K Y 2 T*£|S]i|g&-t nufB±/jSc07 *- 20 

ftfcJioTatta-F 1 5 A, 1 5 B M(PJJ©»fMb 
j&L U R i T^StcL^t>C©SfjIL^L i , Rift 
i%l5Himftte1fi%ffi%.W&L, ±$07*-v3O© 
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(54) MANUFACTURE OF PNEUMATIC TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the durability of a 
bead and efficiently mold a pneumatic tire reliable to contribute 
to the weight reduction by providing a carcass ply consisting of 
an arranged meandering carcass cord and a bead core of a 
helically wound bead cord continuous to the carcass cord. 
SOLUTION: This method for manufacturing a pneumatic tire 
consists of an inner liner installation step 21 for winding an 
inner liner rubber sheet 31 around the outer peripheral face of a 
main molding former 30 and a carcass ply molding step for 
forming a cylindrical ply base 32 on the inner liner rubber sheet 
31 by circumferentially winding the cylindrical ply base 32 while 
alternately replicating it on both sides of the main molding 
former 30. In addition, the method comprises a bead forming 
step for helically winding a bead cord continuous to a carcass 
cord around both side parts of the ply base 32, a junctioning 
step for junctioning a tire molding member 33 including a based 
apex rubber to the ply base 32 with a bead core, and an inflating 
step for inflating the main molding former 30 to obtain a tire 
main body. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a pneumatic tire equipped with the carcass which passes along 
the tire body which results in the toe of bead which has a bead core through the sidewall section of tire both 
sides from the tread section. The inner liner shipfitter who winds an inner liner rubber sheet around the 
peripheral face of the main shaping former which can expand in the shape of a toroid while making the 
shape of a cylinder The carcass ply forming cycle which forms the tubed ply base of carcass ply by making 
a carcass code go around by return by turns on both sides of said main shaping former by the peripheral face 
of said inner liner rubber sheet while, The bead forming cycle which forms a bead core by carrying out the 
spiral volume of the bead code connected with said carcass code to the both-sides part of a ply base narrow 
with one or more number of stageses, The manufacture approach of the pneumatic tire characterized by 
including the junction process which joins the tire formation member of each other containing bead APEC 
SUGOMU to the ply base which prepared said bead core, and the expansion process which said main 
shaping former is expanded and deals in said tire body. 

[Claim 2] The manufacture approach of the pneumatic tire according to claim 1 characterized by sidewall 
rubber being stuck on a tire principal piece by expansion of the side former prepared in the both sides of said 
main shaping former in said expansion process. 

[Claim 3] Said bead core is the manufacture approach of the pneumatic tire according to claim 1 
characterized by including the bottom bead core section forming cycle which forms said bottom bead core 
section by having the upper bead core section of the radial outside of carcass ply, and the bottom bead core 
section of the inside, and carrying out the spiral volume of a sequence or the discontinuous bead code to said 
carcass code narrow with one or more number of stageses in advance of said carcass ply forming cycle. 
[Claim 4] The manufacture approach of the pneumatic tire according to claim 1 characterized by for there 
being edges on both sides of said ply base in the method of inside from the tire shaft-orientations outer edge 
or this outer edge of a bead core, or making them protrude into the method of outside from the tire shaft- 
orientations outer edge of a bead core in said bead forming cycle, and forming a bead core. 
[Claim 5] Said carcass ply forming cycle is the manufacture approach of the pneumatic tire according to 
claim 1 characterized by making it arrange in parallel substantially in the ply principal piece extended in 
between said bead cores, without a carcass code crossing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a pneumatic tire that 

lightweight-ization can be attained while raising toe-of-bead endurance. 

[0002] 

[Description of the Prior Art] Generally the various pneumatic tires the object for passenger cars, for heavy 
loading vehicles, etc. wind up the both ends of a carcass around a bead core, and it is fixing, and the winding 
height is usually set as size from rim flange height, in order to prevent the blow by of the carcass to 
restoration internal pressure and a load load and to make immobilization certain. 

[0003] However, since a pneumatic tire deforms so that the part a of an upper toe of bead may fall on the 
method of the outside of tire shaft orientations and may be crowded from the rim flange f as shown in 
drawing 20 in case it is grounded, the stress of bending/compression acts on the winding section bl of the 
carcass ply b repeatedly, and it concentrates [ the stress ] on winding section bl outer edge. Moreover, in 
winding section bl outer edge, there is a problem that it is easy to generate toe-of-bead damage that it is 
inferior to an adhesive property with surrounding rubber in order that a carcass code may break off as the 
cutting section, therefore Ruth between a code/rubber arises at an early stage in winding section bl outer 
edge conjointly with said stress concentration, and this serves as an origin and advances to the separation of 
a carcass etc. The tire and load load of the radial structure where the deformation degree of a toe of bead 
increases conversely by the rigid increment in the tread section are high, and the inclination generated in the 
tire for heavy loading vehicles from which the tire deformation itself serves as size has especially toe-of- 
bead damage such. 

[0004] Therefore, to such [ conventionally ] damage, by increasing the amount of rubber of bead APEC 
SUGOMU, cushioning properties were raised, the rigidity of toe-of-bead a was raised by lengthening the 
time amount which results in Ruth, and preparing a code reinforcement layer in the surroundings of the bead 
core c and the inside of the winding section bl, an outside, etc., and the measures which reduce the 
deformation itself have been taken. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in this thing, it was also what the damage prevention 
effectiveness is inadequate in the tire for heavy loading with a high load load, and it originates in the 
increment in volume of said toe of bead, and tire weight increases, and spoils fuel consumption nature 
especially. 

[0006] As a result of repeating research in view of such a situation, this invention person could study that 
bead endurance could be improved sharply and it could moreover contribute to lightweight-ization by 
carrying out the spiral volume of the bead code which moreover follows this carcass code substantially on 
carcass ply using the carcass ply which turned up the carcass code to U characters one by one at ply both 
ends, and was made to arrange in the shape of meandering, and forming a bead core. And in order to form 
the pneumatic tire of such structure, the manufacture approach of a new tire is needed. 
[0007] Then, the carcass ply forming cycle which forms a tubed ply base when invention according to claim 
1 makes a carcass code go around by return by turns on both sides of the cylinder-like main shaping former 
among this inventions, while and, It is based on having the bead forming cycle which carries out the spiral 
volume of the bead code which stands in a row in a carcass code in the both-sides part of a ply base. While 
reducing the stress which raises the adhesive property of the code and rubber in carcass ply both ends, and 
acts on ply both ends and getting, it aims at offer of the manufacture approach of a pneumatic tire that 
lightweight-ization can be attained. 
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[0008] Invention according to claim 2 aims at offer of the manufacture approach of the pneumatic tire which 
can streamline attachment with sidewall rubber and a tire principal piece. 

[0009] Invention according to claim 3 can raise bead core reinforcement separately, and aims at offer of the 
manufacture approach of the pneumatic tire which makes it possible to adopt a low modulus code as carcass 
ply and the upper bead core section. 

[0010] Invention according to claim 4 aims at offer of the manufacture approach of the pneumatic tire which 
can carry out termination of the carcass ply both ends with various winding structures. 
[0011] " 

[Means for Solving the Problem] Invention according to claim 1 is the manufacture approach of a pneumatic 
tire equipped with the carcass which passes along the tire body which results in the toe of bead which has a 
bead core through the sidewall section of tire both sides from the tread section among this inventions. The 
inner liner shipfitter who winds an inner liner rubber sheet around the peripheral face of the main shaping 
former which can expand in the shape of a toroid while making the shape of a cylinder The carcass ply 
forming cycle which forms the tubed ply base of carcass ply by making a carcass code go around by return 
by turns on both sides of said main shaping former by the peripheral face of said inner liner rubber sheet 
while, The bead forming cycle which forms a bead core by carrying out the spiral volume of the bead code 
connected with said carcass code to the both-sides part of a ply base narrow with one or more number of 
stageses, It is characterized by including the junction process which joins the tire formation member of each 
other containing bead APEC SUGOMU to the ply base which prepared said bead core, and the expansion 
process which said main shaping former is expanded and deals in said tire body. 
[0012] Moreover, invention according to claim 2 is characterized by sticking sidewall rubber on a tire 
principal piece by expansion of a side former in said expansion process. 

[0013] Moreover, invention according to claim 3 is characterized by including the bottom bead core section 
forming cycle which forms the bottom bead core section inside [ radial ] carcass ply by the spiral volume of 
a bead code in advance of said carcass ply forming cycle. 

[0014] Moreover, invention according to claim 4 is characterized by for there being edges on both sides of a 
ply base in the method of inside from the tire shaft-orientations outer edge or this outer edge of a bead core, 
or making them protrude into the method of outside from an outer edge, and forming a bead core in said 
bead forming cycle. 
[0015] 

[Embodiment of the Invention] Hereafter, one example of the manufacture approach of the pneumatic tire of 
this invention is explained with the pneumatic tire formed by this manufacture approach based on a drawing. 
In drawing 1 , by this example formed by the manufacture approach of this invention, a pneumatic tire 1 is a 
radial-ply tire for heavy loading, and is equipped with the tire base 6 of the shape of a toroid which has the 
toe of bead 4 which is located in a way edge among the tread section 2, the sidewall section 3 of the pair 
extended from the both ends of this tread section 2 to the method of the inside of tire radial, and each 
sidewall section 3, and is reinforced with the annular bead core 5. Moreover, between a toe of bead 4 and 4, 
while being built over the carcass 7 which passes along this tire body 6, the tough belt layer 9 is allotted to 
the radial outside of this carcass 6, and the method of the inside of the tread section 2. 
[0016] Said belt layer 9 in the belt ply of at least one sheet, and this example It consists of four sheets of the 
1st [ which is allotted in order toward tread side 2S from a carcass side ], 2nd, 3rd, and 4th belt ply 9A-9D. 
For example, 1st belt ply 9A While arranging a belt at the include angle of about 60 - 70 degrees to the tire 
equator C, the 2nd, 3rd, and 4th belt ply 9B-9D has arranged the belt at the include angle of about 10-25 
degrees, in addition, the trussed structure which the inclination direction of the code to the tire equator C is 
different between 2nd and 3rd belt ply 9B and 9C, and becomes by this - belt rigidity - raising - a strong 
hoop — it has effectiveness and the tread section 2 is reinforced. 

[0017] As said belt, fiber codes of a high modulus, such as steel, aromatic polyamide, all aromatic polyester, 
and high elasticity polyethylene, could be used, for example, and each belt has made the mistake in an outer 
edge location, respectively by making 1st belt ply 9A into narrowness from 3rd belt ply 9C, ******, and 
2nd belt ply 9B, for example while it is cut by the ply outer edge and breaks off. In addition, 4th belt ply 9D 
used as the minimum width functions also as a breaker which protects the inside belt plies 9A-9C and a 
carcass 7. moreover, the both ends of the belt layer 9 — a carcass 7 — it is mustard — it is — estranging — this 
alienation — a part is filled up with the comparatively elastic cushion rubber 42. 

[0018] moreover, by one or more sheets which arrange the carcass code 10 at the include angle of 75 - 90 
degrees to the tire equator C, and this example, said carcass 7 It consists of carcass ply 1 1 of one sheet, and 
passes along the base which are principal piece 1 1 A of the bead core 5 and the shape of a toroid over 
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between five, and a radial inside of said bead core 5 through said tire body 6. Around the bead core 5 In this 
example, it has winding section 1 IB which can be wound up outside from from among tire shaft 
orientations. In addition, said winding section 1 IB starts from the bead core 5 along with the lateral surface 
of bead APEC SUGOMU 8 which stretches in the shape of a taper toward the method of the outside of 
radial, and makes [ height / H2 / bead EPEKKUSU ] smallness the winding height HI from the bead base 
line BL from height HF of the rim flange F by smallness and this example. In addition, in the bead base line 
BL, it is the line of the tire shaft orientations which pass along the tire shaft-orientations outer edge point of 
bead base 4S which are a bead base, and the datum line of the diameter selection of a rim of an application 
rim is made. 

[0019] As the carcass ply 1 1 develops the principal piece 1 1 A and winding section 1 IB and shows them to 
drawing 4 here n turning up points Li (1= 1 , n) located in a line with a hoop direction by at equal intervals by 
one radial border El of the carcass ply 1 1, It has n turning up points Ri (1= 1, n) located in a line by the 
radial border E2 of another side. It is considering as the cuff carcass ply of the meandering array turned up 
while advancing the point to the hoop direction one by one by return [ code / 10 / carcass / point / of both 
sides / turning up ] moreover by turns in the sequence of Ri- 1 , Li- 1 , Ri and Li, Ri+1 , and Li+1 . The numbers 
of code placing per ply width of 5cm of this cuff carcass ply are 18-40 / about 5cm, and the carcass code 10 
is substantially arranged in parallel in principal piece 1 1 A at least, without crossing mutually. When it 
crosses, shearing force occurs and code fracture is invited. 

[0020] In addition, the ply radial border El and E2 arranges said turning up points Ri and Li to a hoop 
direction in a tire both-sides part by winding up and breaking off by the toe of bead 4 by the toe of bead 4 
which is a tire both-sides part or the sidewall section 3, and this example, as shown in drawing 3 . 
[0021] Said carcass ply 1 1 can be formed using 1 or more and several carcass codes 10, and the example 
which used two codes 10A and 10B is shown in said drawing 4 . At this time, the 2n piece point element P 
is arranged at equal intervals in a hoop direction to each radial border El and E2 of the carcass ply 11, and 
one turning up point consists of two point elements P, respectively. That is, nothing and carcass code 10B of 
another side can shift a phase for the meandering array in which, as for one carcass code 10A, a cuff is 
repeated by every two point elements P by 1/2 pitch, i.e., one point element, to a hoop direction to one 
[ said ] carcass code 10A, and a cuff is repeated to every two point elements P. In principal piece 1 1 A, the 
parallel array of each carcass codes 10A and 10B is carried out at least by this. 

[0022] The case where the carcass ply 1 1 is formed in drawing 5 using three carcass codes 10A, 10B, and 
10C is shown. While arranging the 3n piece point element P to each radial border El and E2 and carrying 
out the meandering array of each carcass codes 10A, 10B, and 10C by cuff of every three point elements P 
at this time, a phase can be shifted for meandering of each code 1/3 every pitch (i.e., one point element). 
This attains the parallel array of each carcass codes 10A, 10B, and IOC. 

[0023] Moreover, when making said carcass ply 1 1 into two or more sheets [ m ], said meandering array of 
the carcass code 10 is repeated m round to a hoop direction, moreover, when forming the tire of bias 
structure As shown in drawing 6 , constitute lower carcass ply 1 1L which it has [ L ] the code include angle 
of 35 - 60 degrees, for example, a left riser, and carried out the meandering array of the carcass code 10 
between Point Li and Ri by return to the tire equator C, and it sets to the 2nd round. A meandering array is 
succeedingly carried out at the code include angle of 35 - 60 degrees upward slanting to the right, and upper 
carcass ply 1 1U is constituted. 

[0024] Said bead core 5 is the carcass ply 1 1 top in a toe of bead 4, i.e., a radial outside, has at least the so- 
called single wind type to which a hoop direction is made to come to carry out the spiral volume of the 
upper bead code 14 with one or more number of stageses of upper bead core section 5 A, and forms said 
upper bead code 14 by the sequence code 15 which continues substantially [ said carcass code 10 ]. That is, 
as shown in said drawing 4 , the sequence code 1 5 of a meandering array shifts to a spiral volume 
continuously from the array termination location Jl, and constitutes the carcass ply 1 1 and upper bead core 
section 5A. 

[0025] Here, one code in which the upper bead code 14 "which continues substantially", and the carcass 
code 10 break off and which is not means in succession the thing of the upper bead code 14 and the carcass 
code 10 which it breaks off, and the section is connected to one by adhesion, welding, etc., and is continued, 
in addition, in fields other than the transitional zone J from a meandering array to a spiral volume, the upper 
bead code 14 is a spiral volume — on the way — when it comes out and breaks off by starving etc., the 
carcass code 10 is a meandering array - on the way — the time of coming out and breaking off - this - a 
meandering array can carry out and a new code needs a spiral volume and to break off and to use the same 
thing as a front code at this time continuously, without breaking off and performing adhesion processing etc. 
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for a new code from near an edge. Moreover, when really connecting by adhesion, welding, etc., the quality 
of the material of the upper bead code 14 and the carcass code 10, a size, twist structure, etc. may be 
changed by demand. 

[0026] In this example, the bead core 5 is formed only from said upper bead core section 5 A. This bead core 
5 or upper bead core section 5 A What has various shape of the shape of the shape of a square containing the 
square shown in drawing 7 (A) - (F) besides the shape of a flat hexagon shown in drawing 2 as the cross- 
section configuration, a rectangle, a trapezoid, a parallelogram, etc. and a triangle and a hexagon, circle 
configurations, etc. is employable. 

[0027] Generation of heat which makes fitting between a bead/rim certain, and originates in a rim gap and 
this as said sequence code 1 5 although metal fiber codes, such as organic fiber codes, such as nylon, rayon, 
polyester, Vinylon, aromatic polyamide, all aromatic polyester, and high elasticity polyethylene, and steel, 
can be used, and in order to control deformation of bead base 5S further, it is the initial tension elastic 
modulus E of a code 1500 kgf(s)/mm 2 Considering as the above is desirable. In addition, the initial tension 
elastic modulus E is JIS. The elastic modulus converted from the initial **** resistivity specified to L1017 
is meant. 

[0028] Thus, since it is considering as the meandering array which bent the carcass code 10 to U characters 
by turns by the ply radial border El and E2 in this application, As opposed to pull strength TA which acts on 
the carcass code 10 with restoration internal pressure etc. as shown in drawing 8 (A) and (B) The load which 
compresses the rubber Gl inside U characters opposes, the load which pulls the rubber Gl of said inside 
opposes to the compressive force TB which acts according to bead deformation, and the stress between a 
folding tip and outside rubber G2 is reduced, respectively. And U characters distributes this stress itself. In 
order to make the carcass code 10 and the upper bead code 14 continue furthermore, the amputation stump 
of the code which is inferior to adhesive strength and serves as a strong weak place by stress concentration 
is eliminated from a toe of bead 4. 

[0029] Consequently, said winding height HI can be set as smallness from HF in rim flange height, 
preventing the blow by of a carcass 7, and improvement in bead endurance and large lightweight-ization can 
be attained. Moreover, when the winding height HI is made into size from HF in rim flange height, code 
RUSU of radial border El and E2 can be controlled effectively, eliminating formation of the conventional 
code reinforcement layer, and improvement and lightweight- izing of bead endurance can be attained 
similarly. 

[0030] As shown in drawing 9 (A) as said bead core 4 in addition to said upper bead core section 5 A, it is 
the radial inside of the carcass ply 1 1, bottom bead core section of single wind type to which hoop direction 
is made to come to carry out spiral volume of bottom bead code 16 with one or more number of stageses 5B 
can be attached, and by this, core reinforcement and core rigidity are raised, the fitting force with a rim is 
raised, and it gets. Moreover, since winding section 1 IB can be pinched between bead core section 5 A of 
the upper bottom, and 5B, it is useful also to blow-by prevention of a carcass. For said bottom bead code 16, 
although said sequence code 15 could be made to follow, when it can also form in discontinuous another 
code, for example, bottom bead core section 5B is formed using the conventional steel code, the initial 
tension moduli of elasticity E, such as nylon and polyester, are 2 1500 kgf(s)/mm to said sequence code 15. 
Even if it uses the low modulus code of the following, the required rim fitting force is securable. 
[0031] In addition, as a bead core 4, it may replace with said bottom bead core section 5B, the so-called tape 
bead type of core object 5C which rolled and piled up the band material which lengthened 4-6 codes, such as 
a steel code, in parallel, arranged them, and carried out rubber covering can also be used, and such tape bead 
type core object 5C may be attached between said upper bead core section 5A bases and carcass plies 1 1 . 
[0032] Moreover, as said winding section 1 IB, as shown in said drawing 2 and drawing 9 (A) like this 
example The flash section 17 protruded into a tire shaft-orientations outside from this upper bead core 
section 5 A through the base of said upper bead core section 5 A to the method of the outside of radial 
Winding, Make the radial border El and E2 meet the lateral surface of upper bead core section 5 A or bead 
APEC SUGOMU 8, and it carries out termination, and also as shown in drawing 9 (B) The flash section 17 
which the direction of winding protrudes into the tire shaft-orientations inside from reverse sense, i.e., the 
upper bead core section, 5A can be made to be able to meet the medial surface of winding and bead APEC 
SUGOMU 8 grade, and can carry out termination to the method of the outside of radial. 
[0033] Moreover, as winding section 1 IB, termination is carried out on the base of the bead core 5, or 
otherwise, as shown in drawing 9 (C), as an alternate long and short dash line shows to this drawing, from 
the side face of the bead core 5, these radial border El and E2 may be protruded a little into tire shaft 
orientations, and may carry out termination to them. 
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[0034] Moreover, as an example of further others of winding section 1 IB, when the bead core 5 is 
constituted by upper bead core section 5A, and bottom bead core section 5B and/or core object 5C, 
termination of the radial border El and E2 of winding section 1 IB is carried out within the bead core 5 
which it is between these [ 5 A and 5B ] or 5C. In detail, as shown in drawing 10 (A), the radial border El 
and E2 of winding section 1 IB which carries out termination on the base of upper bead core section 5 A is 
put between upper bead core section 5A and bottom bead core section 5A or between core object 5C. Or as 
shown in drawing 10 (B), upper bead core section 5 A is divided into the bottom core part five Al of the 
radial inside, and the outside upper core part five A2, the flash section 17 protruded into a tire shaft- 
orientations outside through the base of upper bead core section 5 A is put by winding, the radial border El 
and E2 is put between the method of the outside of radial between the core part five Al and 5A2, and 
termination is carried out. Or the core part five Al and either of five A2 are formed by said core object 5C, 
and termination is put and carried out between this core object 5C and the core part of another side. 
[0035] moreover, as an example of further others of winding section 1 IB As shown in drawing 1 1 (A), the 
flash section 17 protruded into tire shaft orientations from upper bead core section 5 A to the method of the 
outside of radial Winding, As termination of the radial border El and E2 is put and carried out between said 
upper bead core section 5 A and bead APEC SUGOMU 8 or it is shown in drawing 1 1 (B) It passes between 
said upper bead core section 5A and bead APEC SUGOMU 8, and termination is put and carried out 
between carcass principal piece 1 1 A and bead APEC SUGOMU 8. 

[0036] In addition, what puts and carries out termination of the radial border El and E2 in the structure of 
said winding section 1 IB can prevent certainly code RUSU and the blow by in radial border El and E2. 
[0037] Next, the manufacture approach of such a pneumatic tire is explained. As shown in drawing 12 -14, 
the inner liner shipfitter who winds the inner liner rubber sheet 3 1 around the peripheral face of - main 
shaping former 30 the manufacture approach of a pneumatic tire 21 , - The carcass ply forming cycle 22 
which forms the tubed ply base 32 for carcass ply 1 1 formation by the peripheral face of the aforementioned 
inner liner rubber sheet 31, - The bead forming cycle 23 which forms the bead cores 5 and 5 in the both- 
sides part of the ply base 32 by the spiral volume of a sequence code 15, - By this example, each processes 
21-25 are performed by this sequence including the junction process 24 which joins the tire formation 
member 33 of each other to the ply base 32, and the expansion process 25 which the - aforementioned main 
shaping former 30 is expanded, and deals in the unvulcanized tire body 6. 

[0038] Said main shaping former 30 is arranging the disc-like flange 36 in which the diameter of expanding 
and contracting is possible in the both ends of the cylinder drum 34 equipped with the bladder which 
expands in the shape of a toroid by internal pressure restoration through the bead lock 35 for bead core 
immobilization, and projection 36A which constitutes said point element P for a code cuff in the outer edge 
of this flange 36 arranges it at equal intervals to a circumferencial direction. Moreover, the side former 37 
which has the bladder which can expand is also allotted to the both sides of said main shaping former 30 by 
this heart. 

[0039] Therefore, in 21, an inner liner shipfitter winds the inner liner rubber sheet 31 in the shape of a 
cylinder on the peripheral face of the main shaping former 30 between projection 36A of both sides, and 
36A, as shown in drawing 12 (A). 

[0040] Moreover, by the carcass ply forming cycle 22, as shown in drawing 12 (A) and drawing 1 5 , by this 
example, both-way transit is carried out using the bobbins 39A and 39B of the pair which holds separately 
two sequence codes 15A and 15B, making these pass by the axis 40, parallel, and each-other hard flow from 
said flange 36 between the one side end position Yl of a shaft-orientations outside, and the another side end 
position Y2. Moreover, whenever each bobbins 39A and 39B change the course in each locations Yl and 
Y2, said main shaping former 30 repeats intermittent rotation at intervals of the pitch of 2P. By this, 
sequence codes 15A and 15B are turned up one by one, advancing these turning up points Li and Ri to a 
hoop direction moreover by turns at the turning up points Li and Ri of both sides, and form the tubed ply 
base 32 of a number of layers according to the count of the circumference of the main shaping former 30. 
[0041 ] At this time, sequence codes 1 5 A and 1 5B can carry out an parallel array mutually between 
projection 36A of both sides, and 36A, without crossing. Moreover, in a need number of layers and this 
example, the bobbins 39A and 39B which completed formation of the ply base 32 of one layer stick the 
insulation rubber sheet (not shown) of thin meat on the peripheral face of the ply base 32, cover sequence 
codes 15A and 15B between said inner liner rubber sheets 31, and prevent the array turbulence of a code 
while they stand by in said locations Yl and Y2. In addition, although it is desirable to coat sequence codes 
15A and 15B with rubber or adhesives beforehand, the peripheral face or the inner skin of said inner liner 
rubber sheet 31 may be coated after ply base 32 formation. 
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[0042] Moreover, in the bead forming cycle 23, as shown in drawing 13 (A) and drawing 16 Each bobbins 
39A and 39B are moved from said locations Yl and Y2 to the bead core formation locations Y3 and Y4 of 
the shaft-orientations inside. After that by both-way migration by the core width W of each bobbins 39A and 
39B, and continuation rotation of the main shaping former 30 The spiral volume of the sequence codes 15A 
and 1 5B is carried out to multistage, and the bead core 5 which is upper bead core section 5A is formed in 
the both-sides part on ply base 32 peripheral face, in addition, the spiral volume of sequence codes 15A and 
15B — the tire shaft-orientations inside of the bead core 5, and an outside — it may begin to wind from which 
side. 

[0043] In addition, when using one sequence code 15, a die-length part required to form the bead core 5 of 
one side is left, the carcass ply 1 1 and the bead core 5 of the other side are formed continuously, and the 
bead core 5 of one side is formed after an appropriate time using said die-length part which carried out the 
complementary. Moreover, when using the sequence code 1 5 of or more 3N book, after forming the carcass 
ply 1 1 , the bead core 5 of one side and the other side is formed in N/2 code, respectively. At the time of odd 
number, termination of the one code is carried out about [ said ] array termination location Jl , and also the 
bead core 5 is formed, respectively in (N-l) / 2, and (N+l) / two combination. In addition, it is desirable to 
use two sequence codes 1 5 from the structure of a former and simplification of control, and a viewpoint of 
improvement in bead endurance. 

[0044] Moreover, at the junction process 24, as shown in drawing 13 (B), the tire formation member 33 of 
each other which are bead APEC SUGOMU 8, a cushion rubber 42, etc. is joined to the ply base 32 which 
formed said bead core 5. At this time, sidewall rubber 41 is allotted on the side former 37. It is desirable to 
press lightly said tire formation member 33 and ply base 32 with a roller etc. on the occasion of said 
junction. 

[0045] Moreover, at the expansion process 25, as shown in drawing 14 , make the method of the outside of 
radial of the ply base 32 estrange the tread ring 44 of the shape of a cylinder which unified the belt layer 9 
and tread rubber 43, it is made to stand by, and bladder 3 OA of said main shaping former 30 and bladder 
37A of the side former 37 are expanded after an appropriate time, respectively. 

[0046] At this time, along with expansion of bladder 3 OA, the pressure welding of the bead core 5 and the 
ply base 32 which carries out the flatulence to the shape of a toroid among five is carried out to a tread ring 
44, and it forms tire principal piece 6A. Moreover, the flash section 17 of the ply base 32 protruded into the 
method of outside from the tire shaft-orientations outer edge of the bead core 5 can be wound up with 
sidewall rubber 41 along with expansion of said bladder 37A, is stuck on said tire principal piece 6A, and 
forms the tire body 6 of the bead structure shown in said drawing 2 and drawing 9 (A). In addition, by 
taking the initiative in the expansion process 25, and said flange's 36 reducing the diameter, and cutting 
down in the radial inside from said cylinder drum 34, the flash section 17 is opened wide and the winding is 
made possible. 

[0047] In addition, in said bead forming cycle 23, without forming the flash section 17, sequence codes 15A 
and 15B may be used as ply base 32 outer edge **** 1 , and may be wound around it. namely, the ply radial 
border El and E2 — the tire shaft-orientations outer edge of the bead core 5 - ready — the tire body 6 of the 
bead structure shown in said drawin g 9 (C) can be formed by making it cut down in the inner direction a 
little from 1 or this outer edge. 

[0048] Moreover, the initiative is taken in said junction process 24, and bladder 37A of the side former 37 is 
expanded, after reaching the top face of the bead core 5 and winding up a flash 1 7, the junction process 24 
including attachment of bead APEC SUGOMU 8 may be performed, and the tire body 6 of the bead 
structure shown in said drawing 1 1 (A) and (B) by this can be formed. 

[0049] Moreover, as shown in drawing 1 7 , the initiative can be taken in said carcass ply forming cycle 22, 
the bottom bead core section forming cycle 26 which winds the bottom bead code 1 6 spirally on the inner 
liner rubber sheet 3 1 may be given, and this can attach bottom bead core section 5B free. At this time, the 
same code which follows said sequence code 15, or discontinuous another code can be used as a bottom 
bead code 16. Moreover, it may replace with the bottom bead core section forming cycle 26, and the tape 
bead forming cycle which rolls the band material of said code and forms tape bead type core object 5C in 
piles may be performed. 

[0050] Moreover, as shown in drawing 1 8 , after carrying out the spiral volume of the sequence code 15 
with the number of stages of one half extent, and forming the bottom core part five Al on the ply base 32 in 
said bead forming cycle 23 and winding up a flash 17 on the bottom core part five Al by expansion of the 
side former 37, the spiral volume of the sequence code 1 5 may be carried out further, and the upper core part 
five A2 may be formed. By this, the tire body 6 of the bead structure shown in said drawing 10 (B) can be 
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formed. Moreover, by giving a tape bead forming cycle in the middle of said bead forming cycle 23, the 
core part five Al and either of five A2 may be formed by core object 5C. 

[0051] Moreover, drawing 19 shows the means forming of the bead structure shown in said drawing 9 (B). 
As shown in drawing, while forming the inner liner rubber sheet 3 1 between the bead lock 35 and 35, the 
bead core 5 is formed on the bead lock 35. Moreover, while bead APEC SUGOMU 8 which stretches the 
inner liner rubber sheet 3 1 top from the medial surface is allotted to the bead core 5, the ply base 32 by the 
carcass ply forming cycle 22 is formed on these. Therefore, in the bead forming cycle 23, the initiative is 
taken in the inner skin side of the ply base 32, is taken in this ply base 32 in this example, and the bead core 
5 is formed. Moreover, after the bead lock 35 and a flange 36 reduce the diameter to the location Y5 which 
is in the radial inside, the winding process 26 which winds up the flash section 17 inside from outside is 
given. After an appropriate time, the junction process 24 which arranges other tire formation members 33, 
such as KUSSHOGOMU 42, and is joined by press etc., and the expansion process 25 are performed one by 
one. 

[0052] Moreover, by the carcass ply forming cycle 22, the carcass ply 1 1 of the bias structure like said 
drawing 6 can also be formed, at this time, in the case of the junction process 24, it replaces with a tread ring 
44 and the breaker and tread rubber of the code include angle near carcass ply are joined in the center of the 
ply base 32 as one of the tire formation members 33, respectively. And according to the expansion process 
25, the shape of a toroid is made to carry out the flatulence of a breaker and the tread rubber to one with the 
ply base 32, and the tire body 6 of bias structure is formed. In addition, in order to raise bead rigidity and to 
improve driving stability, it is possible to add the reinforcement layer which consists of organic fiber or a 
metal fiber code to a toe of bead 4. 
[0053] 

[Example] While making the radial-ply tire for heavy loading of a configuration of being shown in drawing 
1 whose tire size is 1 1R22.5 using said manufacture approach as an experiment by the specification of 
Tables 1 and 2, it tested and compared about the bead endurance (bead damage) of a sample offer tire, bead 
febrility, bead base deformans, and tire weight. 
[0054] The test condition is as follows. 

1) Bead febrility : equip 15-degree drop center rim of size 22.5x8.25 with a sample offer tire, and it was 
made to run drum lifting under restoration internal pressure 8.00ksc, 9000kg of load loads, and the 
conditions of rate 20 km/h, and mileage measured the skin temperature of a toe of bead every 1000km, and 
expressed the average as the characteristic which sets elegance 1 to 100 conventionally. It is low generation 
of heat, so that a numeric value is small, and it excels. 

[0055] 2) Bead endurance (bead damage) : the tire which made it run drum lifting 5000km under said 
conditions was disassembled, and the existence of ply RUSU was investigated. O mark shows that ply 
RUSU did not happen among Table 1, it is shown that Ruth generated ** mark at the edge of the winding 
section of carcass ply, and it is shown that the separation of a carcass generated x mark. 
[0056] 3) Bead base deformans : the tow part t of the bead base of the tire which made it run drum lifting 
5000km under said conditions as an alternate long and short dash line shows came floating to drawing 2 , 
the deformation height ha of deformation was measured, and it expressed as the characteristic which set the 
tire before transit to 100. Deformation is smallness, so that a numeric value is large, and it excels. 
[0057] 4) Tire weight : the weight of each sample offer tire was conventionally expressed as the 
characteristic which sets elegance to 100. It is in a light weight, so that a numeric value is small, and it 
excels. 
[0058] 
[Table 1] 
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[0059] 
[Table 2] 
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[0060] As shown in Tables 1 and 2, although the tire of the example formed using the manufacture approach 
of this application is inferior to the tire which used the conventional steel code in respect of bead febrility 
and bead base deformans also when codes of a low modulus, such as nylon and polyester, are used for a 
bead core and a carcass, it can raise bead endurance (bead damage). Especially an initial tension modulus of 
elasticity is 2 1 500 kgf(s)/mm. When the above code is used, the conventional tire of a steel code (an initial 
tension modulus of elasticity is 2 19000 kgf/mm abbreviation), this level, or the engine performance beyond 
it can be secured also about bead febrility and bead base deformans. 
[0061] 

[Effect of the Invention] Since it constitutes like the above statement, the manufacture approach of the 
pneumatic tire of this invention is equipped with a spiral ****** bead core for the carcass ply which carried 
out the meandering array of the carcass code, and the bead code which follows a carcass code, and it can 
form well the pneumatic tire of the new structure where it can contribute to lightweight-ization while it 
raises bead endurance. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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